The main intention of this study was to investigate, using monthly data, whether prices in the Zimbabwe Stock Exchange (ZSE) follow a random-walk process as required for there to be market efficiency. The study applied the unit root tests to establish if the ZSE followed a random walk or not. If the ZSE follows a random walk it is said to be efficient and therefore managers of companies and investment specialists cannot take advantage of it to make unnecessarily huge profits. The ZSE was chosen because it represents a typical emerging stock market in Sub-Saharan Africa. The study used the Augmented-Dickey Fuller (ADF) tests with a lag length that was necessary to remove autocorrelation from residuals. Using monthly data from January 1998-November 2006 we found that the ZSE did not follow a random walk and therefore was not efficient in the weak form. This meant that past prices had an influence in the determination of future prices and this provided an opportunity for out-performance by skillful financial managers and investment specialists. During the period studied investment analysts and managers of companies were able to take advantage of these investment opportunities to make abnormal returns from the ZSE. The current study helped to corroborate the findings of a similar previous study that was carried out on the Zimbabwean economy for the period 1990-1998 [8] .
INTRODUCTION
The increasing prominence of the stock market in Zimbabwe is one of the most striking features of financial development over the last decade. The successful functioning of an economy demands the mobilization of all capital resources available and their productive utilization in the development of all sectors of the economy. The Zimbabwe Stock Exchange (ZSE) plays an essential role in raising capital funds and also as a link between firms and the investing public.
An efficient market is one in which changes in information about the prospects of a given security are immediately reflected in the stock's price. Any information that could be used to predict stock performance should be reflected in the stock prices. As soon as there is any information indicating that a stock is under-priced and therefore offers a profit opportunity, investors flock to buy the stock and immediately bid up the price to a fair level, where only ordinary rates of return can be expected. These ordinary rates of return are simply rates of return commensurate with the risk of the stock. However, if prices are bid immediately to fair levels, given all available information, it must be that they increase or decrease only in response to new information. New information by definition must be unpredictable, if it could be predicted, then the prediction would be part of today's information. Thus stock prices that change in response to new unpredictable information must also move unpredictably.
There are three types of market efficiency, the weak form, semi-strong and the strong market efficiency [2, 3, 5, 10] . The weak form asserts that all past market prices and data are fully reflected in securities prices. In other words, technical analysis to try and take advantage of the market is of no use. The semi-strong form asserts that all publicly available information is fully reflected in securities prices. The strong form asserts that all information is fully reflected in securities prices. In other words, even insider information is of no use because the market is unbeatable.
The Zimbabwe Stock Exchange (ZSE) was established in 1896, although the current ZSE's uninterrupted operations date back only to 1946. It is the second largest in sub-Saharan Africa after the Johannesburg Stock Exchange. The fastest growth of the ZSE occurred between 1994 and 1996, with capitalization rising at an average annual rate of 36% in US dollar terms [8] . There are two indices on the ZSE, viz: the Industrial Index and the Mining Index. In addition, the ZSE has over seventy listed companies trading.
The Zimbabwe stock market was opened to foreign investors in 1993. Foreign presence has increased to such an extent that trading by such investors accounted for 78% of total trading in the year to March 2000. However, some restrictions on foreign investors still remain. A single foreign investor is not permitted to own more than 5% of the shares of a listed company and total foreign ownership is not permitted to exceed 25% of the shares of a single company. The exact rate of capital gains tax depends on the length of time for which an investment has been held and serves to discourage speculative trading on the market. The increasing activity on the ZSE led to a rise in turnover from Z$7,653 million in 1990 to over Z$21 billion in February 2003.
There has been extensive analysis of market efficiency on developed and more established emerging stock markets but the same can not be said for African markets including the Zimbabwean Stock Exchange. This is because many of them are new and small and there has been a problem in obtaining data series of sufficient frequency and duration. In the case of the ZSE, the only financial data which have been readily available since 1980 is the industrial and mining indices. Data on other financial indicators like earnings per share ratio, market capitalization and liquidity ratio were only systematically recorded as from January 1994. This unavailability of financial data made it difficult for one to test the efficiency of the Zimbabwe stock market. In addition, the financial sector was highly regulated prior to the implementation of the International Monetary Fund (IMF) supported Economic Structural Adjustment Programme (ESAP) in 1991, thus making any academic study on the stock market fruitless.
Financial reforms implemented during the early 1990s brought new interest by financial economists to study the efficiency of the ZSE. Because the area of the study is fairly new in the Zimbabwean context, only a few studies were done. One of the previous studies done on Zimbabwe used weekly data commencing from the third week of January 1990 and ending the last week of August 1998 [8] . The current study will differ from this previous study in the sense that it would use monthly rather than weekly data. The current study also covers a different time period, that is, January 1998 to November 2006. It is expected therefore that the current study will bring new understanding and knowledge on the efficiency of the Zimbabwe Stock Exchange. Economic theory says in a perfectly efficient stock market, prices should follow a random walk. Under a random walk, historical data on stock prices and volume of trade have no value in predicting future stock prices [4, 5, 6, 9] . In other words, statistical analysis is useless and trying to time the market is a fool's errand. A common test for market efficiency is to establish whether a price follows a random walk-a test that can be applied at the level of individual stocks or market index. If a stock price or market index does follow a random walk, then we can conclude that investors will be unable to consistently earn abnormal returns. This is consistent with the notion that stocks are being appropriately priced at their equilibrium values. If a market does not follow a random walk, then there may be distortions in the pricing of capital and risk, which has implications for the allocation of capital within an economy. The hypothesis to be tested is that in an efficient ZSE market, the industrial index follows a random walk.
REVIEW OF THEORETICAL LITERATURE
Efficient capital markets are those in which current market prices reflect all available information. This means that current market prices reflect the underlying present value of securities and there is no way to make unusual or excess profits by using the available information. Competition among the many well backed highly paid, aggressive analysts ensures that, as a general rule, stock prices ought to reflect available information regarding their proper levels. In an efficient market, financial managers cannot time issues of bonds and stocks, the issuance of additional stock should not depress the stock's market price, stock and bond prices should not be affected by a firm's choice of accounting method.
The weak-form hypothesis [5, 8] : The weak-form hypothesis asserts that stock prices already reflect all information that can be derived by examining market trading data such as the history of past prices, trading volume, or short term interest. This version implies that trend analysis is fruitless. The weak-form hypothesis holds that if such data ever conveyed reliable signals about future performance, all investors already would have learned to exploit the signals. Ultimately, the signals lose their value, as they become widely known because a buy signal, for example would result in an immediate price increase.
A capital market is said to be weakly efficient or satisfy weak-form efficiency if it fully incorporates the information in the past stock prices. The weak-form efficiency is represented mathematically as: Pt = Pt-1+Expected return+Random error (1) Equation 1 says that the price today is equal to the sum of the last observed price plus the expected return on the stock plus a random component occurring over the interval. The last observed price could have occurred yesterday, last week, or last month, depending one's sampling interval. The expected return is a fraction of a security's risk. The random component is due to new information on the stock. It could be either positive or negative and has an expectation of zero. The random component in any period one period is unrelated to the random component in any past period. Hence, this component is not predictable from past prices. If the stock prices follow Eq. 1, they are said to follow a random walk. Weak-form efficiency is about the weakest type of efficiency that we would expect a financial market to display because historical price information is the easiest kind of information about a stock to acquire. If it were possible to make extraordinary profits simply by finding the patterns in the stock price movements, everyone would do it and any profits would disappear in the scramble. Suppose the price of a stock displays a cyclical pattern, shrewd investors would buy at the low points, forcing those prices up. Conversely, they would sell at sell at high points, forcing prices down, via competition regularities would be eliminated, leaving only random fluctuations.
The semi-strong efficiency [5, 8] : A market is semistrong efficient if prices incorporates all publicly available information, including information such as published accounting statements, wire news, announcements as well as historical price information. Fundamentalists use the above information when buying or selling stocks. If fundamental analysis works, the efficient market hypothesis (semi-strong form) is wrong. The distinction between semi-strong efficiency and weak-form efficiency is that semi-strong efficiency implies weak-form efficiency in that semi-strong efficiency requires not only that the market be efficient with respect to historical price information, but all the information available to the public be reflected in price.
The strong-form efficiency [5, 8] : This form says that anything that is pertinent to the value of the stock and that is known to at least one investor is in fact, fully incorporated into the stock value. In other words, security prices reflect all available information that is public and private data. A precondition for this strong version of the hypothesis is that information and trading costs, the costs of getting prices to reflect information, are always zero. Its advantage, however, is that it is a clean benchmark that allows to sidestep the problem of deciding what are reasonable information and trading costs. Since there are surely positive information and trading costs, the extreme version of the market efficiency is unattainable. If one can make money by inside trading (assuming that you don't get caught), the strong EMH is wrong, but may be weak or semi-strong EMH is still correct.
There are various methods of testing the random walk model. These include the variance ratio test, the non-parametric runs tests and the unit root tests [2, 3, 7, 10] . In this study we used the unit root to tests to test whether the ZSE follow a random walk or not.
MATERIALS AND METHODS
The data used in this study was obtained from International Finance Corporations Emerging Market Database (IFC-EMDB) and the ZSE. The sample is monthly from January 1998 to November 2006 with 107 observations and contains local currency denominated stock indexes for Zimbabwe. We chose to use the IFC indexes rather than other local stock price indexes only for several reasons. First, these indices are constructed on a consistent basis. Second, these indices include the most actively traded stocks in the Zimbabwean market and cover at least 60% of market capitalization. Third, the IFC-EMDB has been used in numerous recent studies.
Unit root tests:
We examined the weak form efficiency hypothesis using unit root tests derived from previous studies [10] . Three models were used (model with both trend and drift, model with drift, and model with neither trend nor drift): If the hypothesis of a unit root in the industrial index is rejected, it implies that the consecutive changes in the industrial index over the relevant period are random. Therefore, market index follows a random walk and its movement in any period cannot be predicted from information in the index in any previous period(s) and the market is weak form efficient. Tests for market efficiency are carried out for the industrial stock market that has many diversified counters as opposed to the mining counters.
DISCUSSION OF RESULTS
In carrying out the unit root tests we used a sequential testing technique that helped to distinguish series that were trend stationery from those that were difference stationary [2, 3, 7] , that is, which of the models 1, 2 or 3 is appropriate (Table 1, 2 and 3) . Starting with the general model (model 1) incorporating both trend and drift, we tested the null hypothesis that β 2 = 1 (that is, there is a unit a unit root and the series is not I (0)). If this is not rejected, we test the null hypothesis that β 1 = 0 (that is, the trend is insignificant). If that is not rejected, we use simplified model 2 and test the null hypothesis that β * 2 = 1 If this is not rejected, we use the simplified model 2 and test the null hypothesis that β * 0 = 0 If this is not rejected, then we use a further simplified Model 3, without trend or drift and test the null hypothesis that β ** 2 = 1 Using this sequence of tests, it is possible to determine which, if any, of the three possible unit root models are appropriate. If the hypothesis of a unit root (that is, not I (0) was rejected, unit root tests are then carried out on the first differences of the selected model, to determine whether the selected series is I (1) or characterized by a higher order of integration.
Starting with the general model (model 1) incorporating both trend and drift, the null hypothesis is rejected. The coefficient of LINDIN-1 which is close to one indicates that is there is no unit root and the tprobability is significant at 5%. DW is 1.98 indicating that there is no autocorrelation between successive error terms. Using model 1, we can conclude that the Zimbabwe Stock Exchange does not follow a random walk and therefore is not efficient in the weak form. The trend is insignificant and we drop it in our model. Using a simplified model 2 (with drift and no trend), it can be seen that there is no unit root and the t-probability is significant at 5%. The DW is 2 implying that successive error terms are not related. The null hypothesis is rejected and we accept the alternative hypothesis that the ZSE does not follow a random walk and the market is inefficient in the weak form. The constant is insignificant and we therefore drop it in our model. In other words, historical prices of the securities can be used to predict what future prices are likely to be.
Having dropped the constant, we used model three (3), which has neither trend nor drift. The model is significant at 5% and has no unit root. DW is 2 indicating that successive error terms are not auto correlated. Absence of the unit root means that the ZSE does not follow a random walk and is therefore not efficient in the weak form. It should be noted that the ZSE is a thinly traded market and interpreting the results is made difficult by infrequent trading on the observed index. Thus the rejection of the random walk hypothesis may be a result of the used observed index, which is an imprecise estimate of the true value of the index in the presence of non-synchronous trading.
However, these results are in line with what previous researchers on the Zimbabwean economy found [8, 9] . These previous researchers used multiple variance tests to examine the random walk hypothesis for eight African stock markets. In seven of these markets, Botswana, Egypt, Kenya, Mauritius, Morocco, Nigeria and Zimbabwe, the hypothesis is rejected because returns are correlated. For South Africa, however, the Johannesburg Stock Exchange all-share index follows a random walk.
CONCLUSION
The analysis undertaken in this study has shown that past prices have an influence in the determination of the current price. The market is inefficient in the weak form which implies that the ZSE does not follow a random walk. This means that the ZSE provides the opportunity for out-performance by skillful managers and investment specialists. During the period that has been studied, investment analysts and managers who were able to take advantage of these investment opportunities made abnormal returns from the ZSE.
When a market does not follow a random walk it can be taken advantage of, however, in some cases the resultant transactions costs may reduce or eliminate such advantages. Due to the existence of such technical anomalies, financial managers are able to time issue of bonds and stocks to their advantage. It should be noted that issuance of additional stock depresses the stock's market price and also that stock and bond prices are also affected by a firm's choice of the accounting method to use. All this is information that may be exploited to the advantage of the financial managers.
In order to make the ZSE efficient it is recommended that the Zimbabwean authorities should put in place measures and regulations that enable large numbers of well-informed investors. The ZSE should insist on timely release of precise and quality information to boost public and investor confidence and provide a platform for informed decision making by the investing public. The ZSE must apart from the trading floor announcements, find a wider information network to disseminate stock market information. In order to disseminate information instantaneously, the ZSE, should not only use floor trading announcements but should use all available media and means of communication like the internet, print, audio and visual. Efficient media and means of communication would enable investors to react more quickly on any relevant information regarding the purchase or sale of stocks on the ZSE.
As more data become available in future we recommend that studies should be carried out to establish whether the ZSE follow a random walk as the market become more liquid and more institutionally mature. A study that uses weekly or daily data and focusing on individual stocks for all shares market (the industrial market and mining securities market) employing the unit root tests or the variance ratio tests could also be carried out.
